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Encl (1)
CAL| BRATI ON STANDARD REQUI REMENT FOR A
AUTO MEASURI NG OSCl LLOSCOPE
1. SCOPE
1.1 Scope. This requirenment defines the nechanical, electrical, and
el ectronic characteristics for an Auto-Measuring Oscilloscope. This equipm
is intended to be used by Navy personnel in shipboard and shorebase
| aboratories as part of the MET D 483 vibration calibration system For f
purposes of this requirenent, the Auto-Masuring Oscilloscope shall |
referred to as the Scope.
2. APPLI CABLE DOCUMENTS
2.1 Oontrolling Specifications. M L-T-28800, "MIlitary requirenent, Test
Equi prent for wuse wth Electrical and Electronic Equipnment, GCenera
specification for," and all docunents referenced therein of the issues

effect on the date of this solicitation shall forma part of this requirene
3.  REQUI REMENTS

3.1 General . The Scope shall conform to the Type II, COass 5, Style E
requirenments as specified in ML-T-28800 for Navy shi pboard and shorebased
as nodified bel ow The use of material restricted for Navy use shall
governed by M L-T-28800.

3.1.1 Design and Gonstruction. The Scope design and construction shall neet
the requirements of ML-T-28800 for Type Il equi pnment.

3.1.2 Power requirenents. The Scope shall operate from a source of 120V, 60
Hz (5% si ngl e phase i nput power as specified in ML-T-28800.

3.1.2.1 Ruses or drcuit Breakers. Fuses or circuit breakers shall be
provided. If circuit breakers are used, both sides of the power source sh:
be automatically disconnected from the equipnment in the event of excessi
current. |If fuses are used, only the line side of the input power Iine,
defined by ML-T-28777, shall be fused. Fuses or circuit breakers shal
readi |l y accessi bl e.

3.1.2.2 Power Gonnection. The requirenments for power source connections
shall be in accordance with ML-T2-28800 with a 6-foot (1.8 m mninmum | en
cord.

3.1.3 Dnension and Wight. Maxi nmum di nensions shall not exceed
13 inches (33.0 cm) in wdth, 7.5 inches (19.0 cn) in height, and 17.1 inc
(43.4 cm) in depth. The weight shall not exceed 25 pounds (11.5 kg).

3.1.4 LithiumBatteries. Per ML-T-28800, lithium batteries are prohibited
wi t hout prior authorization. A request for approval for the use of lithi
batteries, including those encapsulated in integrated circuits, shall
submtted to the procuring activity at the tinme of subm ssion of proposa
Approval shall apply only to the specific nodel proposed.




3.2 Ewironnental Requirenents. The Scope shall neet the environnental
requi renents for a Type Il, Cass 5 Style E equipnment with the deviatic
speci fi ed bel ow

3.2.1 Tenperature and HIMdity. The Scope shall neet the conditions bel ow

Tenper at ure((Q Rel ative Hinidity(%
Oper ati ng 10 to 30 95
30 to 40 75
Non- oper ati ng -40 to 70 Not controlled
3.2.2 Hectronagnetic Gonpatibility. The electromagnetic conpatibility

requirenments of ML-T-28800 are limted to the follow ng areas: CEOl, CE
CS01, Cs02, Cs06, REO1, REO2 (14 kHz
to 1 GHz), and RS03.

3.3 Reliability. Type Il reliability requirenents are as specified in ML-T-
28800.

3.3.1 Glibration Interval . The Scope shall have an 85% or greater
probability of remaining within tolerances of all requirenents at the end o
12 nmont h peri od.

3.4 Mintainability. The Scope shall neet the Type Il mintainability
requi renents as specified in ML-T-28800 except the |owest discrete conpon
shall be defined as a replaceable assenbly. Certification tinme shall n

exceed 60 m nutes.

3.5 Perfornmance Requirenents. The Scope shall provide the follow ng
capability as specified bel ow Unl ess otherwi se indicated, all requirenet
shall be net follow ng a 30-m nute warm up peri od.

3.5.1 Mertical System The Scope shall provide the follow ng operating
capabilities for the two vertical input channels.

3.5.1.1Deflection Factor. The Scope shall have a m ninum defl ection factor
range of 2mv/div to 5V/div in a 1-2-5 sequence. The deflection factor shall
continuously variable between V/div settings.

3.5.1.2 Deflection Factor Accuracy. The Scope shall provide a deflection
factor accuracy of at |east (2% neasured at any V/div setting with a mni
5 div display.

3.5.1.3Bandwidth Limt. The Scope shall provide a neans to limt bandw dth
to between 10 nHz and 25 nhHz.

3.5.1.4 ACQupled Lower (-3dB point). The Scope shall provide a |ow
frequency -3dB cutoff point of 10 Hz or |ess.

3.5.1.51nput Gupling. The Scope input coupling nodes shall include AC, DC,
and grounded.

3.5. 1.6 lnput |npedance. The Scope shall provide input inpedance of 1 M
shunted by 15 pF and 50 ( (nom nal).




3.5.1.7 Hequency Response (-3dB Bandw dth). The high frequency - 3dB
Bandwi dt h of the scope shall be at |east 100 MHz.

3.5.2 Horizontal System The Scope shall provide the follow ng operating
capabilities.

3.5.2.13nep Tine Base Range. The Scope shall provide a m nimum A channel
sweep tinme base range of 500nms/div to lus/div (to 100 ns with X10 nmag) in a
2-5 sequence. The tinme base shall be continuously variable between tine b
settings.

3.5.2.2 Sneep Tine Base Accuracy. The Scope sweep tine base shall have a
m ni mum accuracy of ((0.7%of tine interval + 0.6%of full scale).

3.5.3 Autonati c Measurenent Accuracy. The Scope shall provide the foll ow ng
measur enent capability.

3.5.3.1Period Accuracy. The Scope shall automatically neasure period wth
a m ni mum accuracy of +0.9% + 500 ps.

3.5.3. 2 Amplitude Accuracy. The Scope shall automatically measure anplitude
wth a mnimum accuracy of (3% for displays of 5 divisions or |ess.

3.5.3.3 Hse Tine, Fall Tine Accuracy. The Scope shall automatically
measure rise and fall time with a m ni num accuracy of +5% + 3ns for transit
times ( 10 ns.

3.5.3.4 Pulse Wdth Accuracy. The Scope shall automatically neasure pul se
width with a m ninumaccuracy of 0.9% + 1 ns.

3.5.4 Triggering. The Scope shall provide the following triggering
capabilities.

3.5.4.1 Trigger Goupling Mdes. The Scope trigger coupling nodes shall
i ncl ude AC coupl ed, DC coupl ed, and hi gh frequency rejected.

3.5.4.2 Trigger Level. The Scope shall trigger on a mninmm display
anpl i tude of one division.

3.6 Operating Requirenents. The Scope shall provide the
foll owi ng operating capabilities.

3.6.1 Front Panel Control Requirenents. All nodes and functions
shal |l be operable using front panel controls. The |ocations and
| abeling of indicators, controls, and swtches shall provide for
maxi mum clarity and easily understood operation w thout reference
to tables, charts, or flow diagrans.

3.6.2 Programmability. The Scope shall neet the foll ow ng
programmabi ity requirenents.

3.6.2.1 | EEE-488.1. Al'l nodes and functions shall be fully
remotely programmble via the |EEE-488.1 instrunentation bus.
When operating the Scope via renpte progranm ng, all front panel
controls shall be disabled, except for the on/off switch and the
renote/l ocal swtch.




3.6.2.2 Programm ng Language. The Scope programm ng | anguage
shall conformto the Tektroni x Standard Codes and Formats.

3.6.2.3 Automated Calibration Procedure Conformance. The Scope
shall be conpatible with the Navy’'s automated calibration
procedures for vibration calibration as part of the MET D-483
system The Scope shall be plug and play conpatible with those
procedures w thout the |oss of performance or operational
requirenments of this Calibration Standard Requirenent or those
procedures. The Scope shall be conpatible with the Navy’'s
automated calibration procedures with no revision to said
pr ocedur es.

3.6.3 Error Correction. During calibration, the Scope shal
provide the capability to accept and store corrections for all
measur enent devi ations from nom nal conditions. This correction
capability shall be operational fromthe front panel control and
over the |EEE-488 bus. VWhen the Scope is operated within its
calibration period, it shall neet all the specified performance
specifications without requiring the additional entry of any
calibration factor or other correction data by the operator,
including correction data entered by an instrunent controller.

3.6.4 Local / Renpte. The Scope shall have a |local and renote
operati on node. It shall be either manually or renotely
programmabl e sel ectable according to paragraph 3.6.2. Manua

sel ection shall be provided by a front panel switch. A neans of
i ndi cating the operational node shall be provided. Wen changi ng
nodes, all paraneter values shall renmai n unchanged.

3.6.5 Self-Test. The self-test shall conprise two sel ectable
| evel s, an operational test to determine if the instrunment is
operationally ready, and second | evel diagnostic test to diagnose
and isolate faulty field replaceabl e nodul es. Wen the self-test
function is initiated, an auto-sequenced internal operational test
shall be perfornmed. The diagnostic test shall be selectable only
by del i berate operator conmand.

3.6.6 | EEE Interface. The Scope shall have an |EEE-488.1
interface connector with the follow ng capabilities: SHl, AHL, T6,
L4, SR1, RL1, DT1. Serial poll capability shall be provided.

3.6.7 Conpatibility. The Scope shall be tested for conpatibility
with the | EEE-488 bus and the John Fl uke nodel 1722A/ AP i nstrunent
controller.

3.7 Mnual. At |east two copies of an operation and mai nt enance
manual shall be provided. The manual shall neet the requirenents
of ML-M 7298.

3.7.1 Calibration Procedure. The manual shall provide a
calibration procedure in accordance with M L-M 38793.




